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HOW TO USE THE MICROSOFT CPM SVA STARTUP KIT WITH 8" BOOT 


In order to use CPM on your eight inch system you can 
either boot from a mini drive and run a connect to the 
eight inch system. Or you can make an autoboot 8" CPM disk. 


Steps 1 through 9 will create a 5 1/4" CP/M boot disk with 
8" drive operation. (You must run the connect program from 
the mini drive to use the 8" drive.) Continuing through step 
13 will generate an 8" CPM boot disk with 5 1/4" operation. 


UNDER APPLE DOS. 
l. Boot the ZVX4 DOS distribution disk in drive 1 of your 
8" system. 


2. Run the program ZVFORMAT.A and format a blank 8" disk 
using options: 
a. Double density (8" CP/M boot disks must 
be double density) 
b. 0 for single sided disks 
c. Format side 0 and then side 1 for double 
sided disks 
d. In either drive 1 or 2 of your 8" drive 
systen. 


UNDER CPM l 
3. Boot your 56K CPM system disk in the mini drive. 


4. Format a blank mini disk. 


5. Make a backup copy of the CPM disk FROM YOUR STARTUP KIT 
using the program COPY.COM. (For reference we'll call the 
backup NEWDISK). 

[COPY B:=A:] 


6. Copy CPM system tracks to NEWDISK. 
[COPY B:=A:/S] 


7. Install NEWDISK in mini drive 1, warmboot. 
{CTRL-C] 


8. Check the contents of the disk by doing a directory. 
9. Run the 8" connect program called DDZVX4C. 


At this point your system is operational and can be used with 
the minis as drives A and B and the 8" drives as C and D. You 
should transfer some of the files from the CPM system master, 
like PIP, STAT, SUBMIT, DDT, XSUB, MBASIC, etc. to make NEWDISK 
a functional CPM boot disk. 


Since the 8" drives are now on-line you can create an 8" 
AUTOBOOT system disk. 


10. Run the program called SVACPM C:. This will write a boot 
code onto a blank 8" disk in drive 1 of the 8" system. 


ll. Pip DRIVERS.SVA, CNFGSVA.BAS and SVACPM.COM from NEWDISK 
to the 8" disk. 
[PIP C:=A:*.*] 


12. Check the contents of the disk by doing a directory. 
13. Test the configuration of your system: 


** *WARNING*** 
DO NOT LEAVE 8" DISKS IN A DRIVE WHEN YOU 
POWER UP OR DOWN ANY PART OF THE SYSTEM 


a. Open the doors to the 8" drive, remove the disk. 
b. Turn the Apple power off and then on again. 
C.e Reinsert the disk, close the door to the 8" drive. 


Now the 8" drives are addressed as drives A and B, where the 
mini drives are C and D. 


If you also have the AMS5000 then connect the 8" drives before 
you run the connect program to the hard disk. It can be addressed 
as logical drives E and F. 


If you have the SVA App-L-Cache then connect the 8" drives first 
then connect the Cache card. 


FILES ON THE DISK: 
DRIVERS.SVA - must. be present on any bootable 8" disk. 


SVA.CPM - creates a system on an 8" double denity disk in 
the drive specified on the command line. 


i.e. “A>SVACPM B:" will write CP/M system tracks to 
the 2nd drive of an 8" system, when you have booted 
from the lst drive of the 8" system. 


CNFGSVA.BAS - I/O configuration utility for modifying the 
system tracks on an 8" disk. 


DDZVX4B - program to connect the 8" drives as B and C when 
you have booted from a mini disk. 


DDZVX4C - program to connect the 8" drives as C and D when 
you have booted from a mini disk. 
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INTRODUCTION. 


The Dual Density ZVX4 connect program is the software link 
that “connects" Microsoft's 56K CP/M system on the Apple Jf 
computer through SVA's dual density disk controlier to standard 
8° floppy disk drives. After connecting the software drivers, 
two 8" disk drives may be used under CP/M as either logical 
drives B: & C: or as logical drives C: & D:. These drives may be 
used in either single or double density, and in either Single or 
double sided modes. This allows up to nearly one megabyte of on 
line storage per floppy disk drive. 


SYSTEM REQUIREMENTS. 


The hardware required for dual density operation is as follows: 
1) An Apple J[{ or Apple ][ plus computer. 
2) One 16K byte language card. 
3) One Microsoft 280 SoftCard. 
4) At least one Disk ][ floppy disk drive 
(Apple five and one quarter inch). 
5) An eight inch ZVX4 dual density disk controller from SVA. 
6) One or two eight inch standard Shugart compatible floppy 
disk drives (also available from SVA). 


The software requirements are: 
1) A 56K Microsoft CP/M system, version 2.20 or 2.20B. 
2) ZVFORMAT program (comes with the ZVX4 controller card). 
3) Version 2-9 or later of the firmware on the ZVX4 card. 
4) DDZVX4B or DDZVX4C connect program. (Both are furnished.) 


ACKNOWLEDGEMENTS. 


CP/M is a registered trademark of Digital Research, Inc. 
Apple is a registered trademark of Apple Computer, Inc. 
Z80 SoftCard is a trademark of Microsoft Inc. 


OPERATING GUIDE 


System generation - The first step for using the 2VX4 with 
your Apple 56K CP/M system is to place 
the distribution software on your 
system disk. See page 8, “CONNECTING 
CP/M TO THE 8° DISK DRIVES", of this 
manual. 


Connecting - Boot 56K CP/M on your Apple computer. 


Use DDZVX4B for Apple systems with one 5 & 1/4" 
drive; 8" drives are B: and C:. 


Use DDZVX4C for Apple systems with two 5 & 1/4" 
drives; 8" drives are C: and D:. 


ZVX4 switches = Set the four DIP switches as follows: 
1 


123 4 
x x x 
x x x x x x - push down 
OPEN OPEN 
dual sided single sided 


See page 27 of the ZVX4 User's Manual. 


Formatting - Use the ZVFORMAT program under Apple DOS. 
See page 16 of the ZVX4 User's Manual. 


Copying - Use the DDCOPY program under Apple DOS. 
See page 2la of the ZVX4 User's Manual. 


Warm boots - All Apple CP/M warm boots must be done from 
the 5 & 1/4" drive A: and with 56K CP/M 
systems only. 


VERSION 1.2 UPDATE 
Hard disk compatibility - 


SVA AMS 5000 Hard Disk compatibility has been achieved under 
CP/M. Users may now work with both the SVA Hard Disk system and 
the dual density ZVX4 floppy disk system at the same time. Files 
may be backed up using PIP from the hard disk to the floppy disk 
and vice-versa. Details for using SVA's floppy and hard disk 
megabyter systems simultaneously are described below. 


Printer compatibility - 


Compatibility with printer drivers has been increased. 
There had been some interference with certain printer cards (e.g. 
the Apple Parallel Interface Card) when using the CTRL-P printer 
toggle function. Version 1.2 will not turn oft the CTRL-P 
function after disk accesses through the ZVX4 controller. The 
problem was caused by certain cards and drivers not using the 
Apple protocol to do their functions. SVA now uses a doubly safe 
protocol that should eliminate most of the interference problems. 


Version numbering - 


IMPORTANT. Initial version (version 1.0) users - read both 
version 1.2 and version 1.1 updates. Version 1.1 users may skip 
‘the version 1.1 update. This software update is the second 
revsion of the initial dual density CP/M drivers. It is the 
initial version with respect to the CP/M system for which it was 
designed, that is Microsoft 56K CP/M version 2.20 or 2.20B. 
Hence this is version l, revision 2, or simply version 1.2. 
Functionally, this version has not changed from version 1.1. It 
is operated the same and is fully compatible with existing floppy 
disk media. The software has been enhanced to make it more 
compatible with the host of other software on the market. 


Bug fix - 


There has been a bug fix for an obscure problem that showed 
up with the CP/M editor (ED) with large files in single density 
mode. This problem may also have manifested itselt during reads 
and writes in the high portion of the CP/M transient program 
area. Specifically, single density read/writes from/to memory 
with CP/M DMA locations AF81 through AFFF (280 starting DMA 
addresses, inclusive) now work properly. 


OPERATION WITH SVA AMS 5000 HARD DISK 


For proper operation of the 8" floppy disk system in 
conjunction with the SVA Hard Disk system, the user must connect 
the hard disk drives such that they are the greater numbered (or 
lettered) drives. For example, you may connect the 8" floppy 
disk drives as B: and C:, and the hard disk as D: and E:. Refer 
to the SVA Hard Disk Operation Manual for details on connecting 
the hard disk. Or you may connect the floppy drives as Cs: and D: 
with the hard disk being E: and F:. The former has one 5 & 1/4 " 
disk drive (A:) while the latter has two (A: & B:). No overlap 
in .drive letter assignments is allowed! IMPORTANT! The hard 
disk MUST BE CONNECTED LAST. The hard disk will not always work 
properly unless it has been connected AFTER the floppy disks have 
been connected, and unless the hard disk drive assignments are 
greater in value than the 8" floppy disk drive assignments. 


MINI's AMS 8000 AMS 5000 
pee mene an e e aa a ee m a pon eee ee ee a e ae meen ne ne + 
1 Boot device | Connect first t! Connect second | 
pee ween ee en een en fe er we ee wee ene fee nen ne eee = + 
| A | B | C | D | E l F l 
| A | i B | C l D | E | 
et amia fren en nn ee poem en nnn nn en en ee = + 
1 Slot 6 | Slot 7 | Slot 2 | 
a cetamentamtaeestaetentten tentententeaten tented ro pe rn nr rn eee eee + 


VERSION 1.1 UPDATE 


Version 1.1 of SVA's Dual Density ZVX4 CP/M Connect Software 
replaces version 1.0, the initial version, as of 1/18/82. Along 
with the software upgrade is a firmware upgrade: version DDF2-9 
of the ZVX4 ROM firmware. The firmware upgrade eliminates the 
10ms. seek problem documented at the end of the rev. 0 of this 
manual. The software revision will significantly enhance the 
speed of double density operation, and give the user the choice 
of two drive configurations. 

IMPORTANT! The double density floppy disks created by this 
version are NOT COMPATIBLE with the double density disks created 
by the initial version. The interleave factor for double density 
has been changed from 2:1 to 4:1. This means that consecutive 
logical sectors on the disk are now physically spaced every 
tourth sector. This will speed up the double density access time 
considerably. Double density disks created by the 2:1 interleave 
will not report any kind of error if read, however the order of 
data on the disk will be scrambled in sector size chunks. The 
disks may APPEAR COMPATIBLE, but they are not compatible at all. 


. To upgrade one's library of 2:1 disks, ali files must first 
be copied from double density to single density using PIP or the 
equivalent; this MUST be done using revision 0 (DDZVX4.COM) of 
the connect software. Then the files may be re-copied to newly 
tormatted double density disks using version 1.1 (either 
DDZVX4B.COM or DDZVX4C.COM) of the connect software. All 
converting should be done with version DDF2-9 of the firmware. 
The out of date 2:1 interleaved double density disks should then 
be re-formatted in order to completely erase the scrambled 
directory. Note: the actual format of the double density disks 
has not changed; the same format program is used. 


The other change in revision 1 concerns the drive 
assignments. The two 8 inch.drives may be addressed as B: & C: 
(A: is a5 1/4 inch drive) or as C: & D: (A: & B: are 5 1/4 inch 
drives). This is reflected in the fact that there are now two 
connect programs supplied, DDZVX4B.COM and DDZVxX4C.COM. This 
change is to aid users who have software packages that can be 
accessed as drive B:. 


UPGRADE 


1) Install new ZVX4 firmware, version DDF2-9. 

2) Boot CPM56, run version 0 of connect: DDZVX4.COM. 

3) PIP all files from existing double density disks to 
single density disks. 

4) Format another set of double density disks. Label them 
as "REV. 1" or "4:1". 

5) Boot CPM56, run version 1 of connect: DDZVX4B.COM or 
DDZVX4C.COM 

6) PIP all files created in step 3 to new double density 
disks created in step 4. ae 

7) Re-format all old 2:1 interleaved double density disks. 


SYSTEM DOCUMENTATION. 


This document only describes the use of the DDZVX4 connect 
program with Microsoft's 56K CP/M. All other documentation, 
including the use and installation of the ZVX4 controller, 
installation of the 8" floppy disk drives, and formatting of the 
8" floppy disks is contained in the ZVX4 User's Manual that comes 
with the controller card. The user should not attempt to connect 
dual density CP/M until having first understood how to install 
and use the ZVX4 controller. In the same spirit, the user should 
first be familiar with the operation of CP/M on the Apple 
computer before connecting in dual density capability. 


The scope of the document is therefore limited to the use of 
DDZVX4 connect, and the use of CP/M after the dual density 
drivers have been connected. Included is a descricption of how 
CP/M views the 8" disks, what the new memory configuration is, 
and such aspects as how to change densities or sidedness. 


CONNECTING CP/M TO THE 8" DISK DRIVES. 


There are two connect programs supplied with version 1 of 
this product. One is called DDZVX4B.COM, and the other is 
DDZVX4C.COM The only difference between them is that the former 
configures the Apple for three drives, one 5 1/4 inch and two 8 
inch; while the latter configures the Apple for four drives, two 
5 1/4 inch and two 8 inch. The following chart shows the drives 
assignments for both of the programs. Slot and drive are the 
locations of the floppy disk controllers in the computer. Note: 
Apple 5 1/4" controllers address up to two drives, numbered 1 to 
2; while the ZVX4 8" controller adresses up to four drives, 
numbered 0 to 3. 


DDZVX4B.COM Slot drive DDZVX4C.COM Slot drive 
: 5 1/4" 6 l A: 5 1/4" 6 l 
B: 8" 7 0 : 5 1/4" 6 2 
C: 8" 7 1 C: 8" 7 0 
D: 8° 7 1l 


With respect to version 0 of this product, DDZVX4C.COM 
configures the Apple the same as the old DDZVX4.COM does. Note 
however, that the two programs are not the same, since the double 
density interleave factor has been changed in version l. 
DDZVX4B.COM is supplied for those users who specificaliy need 
megabyte capacity addressed as CP/M drive B:. Throughout the 
rest of this documentation, DDZVX4d.COM will represent either of 
the two connect programs. 


Connecting in the software drivers is very simple. The user 
merely runs the connect program called DDZVX4d.COM on the 
distribution disk. This file has the software drivers and the 
connect logic to properly initiate communication with the 8" disk 


drives. This program must end with a warm boot, therefore a CP/M 
system disk must be in logical drive A: when the connect is 
complete. The most staight forward way to do this is to first 
copy the file DDZVX4d.COM from the distribution disk to your 
system disk, then to run it. The file may be copied from the 
distribution disk to the system disk by use of the CP/M program 
PIP if you have two 5" disk drives, or it may be copied using DDT 
it you have only one 5” drive. See the CP/M user manuals for 
details on how to use these programs. If the file is copied 
using DDT, then you will save the file on the system disk using 
the CP/M SAVE command. This last step needs to know how many 256 
byte pages of memory to save, twelve are needed. For example: 


A>SAVE 12 DDZVxX4d.COM 


Once the file has be copied over to the CP/M system disk, it 
may be run by typing “DDZVxX4d". The connect program should 
displdy a title message and a copyright notice, followed by a 
message informing you that the dual density drivers are being 
connected. The program will also tell you whether you are 
connecting the 8 inch drives as drives B: & C: or as C: and Ds. 
Note: the drivers may be connected only once, subsequent connects 
are not performed, and the corresponding message will not be 
displayed. The connect lasts as long as the system lasts, that 
is until the next power down, or "PR#x". The connect remains 
intact after warm boots, that is, after either CP/M program 
termination or after entering a control-C. 


USING THE 8" DISK DRIVES. 


Once the drivers have been connected, up to two 8" disk 
drives may be accessed; these drives are referenced as either 
CP/M logical drives B: & C: or as C: & D: depending on which 
connect program is used. NOTE: the ZVX4 controller itself may 
handle up to four drives, called drives 0, 1, 2 and 3. The two 
logical CP/M drives refer to ZVX4 physical drives 0 and l. See 
the ZVX4 User's Manual to make sure your floppy disk drives are 
properly matched with ZVX4 drives 0 and l. 


The new 8 inch logical drives may now be used in the normal 
fashion as described in the CP/M user manuals, along with one or 
two 5" disk drives, drives A: and B:. If DDZVX4B.COM was used as 
the connect program, then only one 5" disk drive may be used, 
otherwise two 5" drives may be used. Drive A: is required since 
CP/M will still need to warm boot from it. The only difference 
will be that the new drives are bigger. 


The new drives are initially considered to be in the single 
density single sided mode. This is the industry standard format 
(IBM 3740) and makes software easily transportable from another 
CP/M system to your Apple CP/M system. The mode may be changed 
however by an automatic software mechanism inside the 8" disk 


drivers (described below), and you need not worry iť your disk is 
not single density, single sided. 


DISK TYPES. 


The 8" floppy disks may be any one of four ditterent 
"types"; they may be either single density or double density, 
Single sided or double sided. Throughout this documentation 
these four types are abbreviated SDSS, DDSS, SDDS, DDDS. 
' Whenever the CP/M directory of an 8" disk is read, the floppy 
disk driver will type the diskette, that is it will determine 
to which of the four kinds listed above the disk belongs. The 
driver will automatically update and adjust all tables of disk 
information, and for the most part this is totally transparent to 
the user. The end result is that the user may change densities 
and/or sidedness without any special requirments. 


There are limitations of course. The proper time to change 
a disk is between file operations since a new file operation will 
cause the directory to be read, thus re-typing the disk. This 
limitation is no different than before since disks should never 
be changed while there are files open on them. 


DISK SPECIFICATIONS. 


This section describes the four kinds of disks with respect 
to their logical and physical characteristics. The first table 
gives their logical appearance, as seen by CP/M. The disk 
Gefinition is given for those users that need to know that level 
of detail (and presumably understand what a CP/M disk definition 
is, see the CP/M user manuals). Briefly though, the values 
represent: the first sector of a given track, the last sector of 
a given track, the blocksize, the number of blocks per disk, the 
number of directory entries, the number of checked directory 
entries, and the track offset to the first block. The number of 
sectors given is the number of CP/M 128-byte sectors 'on the 
usable portion of the disk, not counting tracks 0 and 1l. The 
interleave is the number of physical sectors spanning one logical 
sector. All 8" disk interleaving is performed by the floppy 
drivers; from CP/M's point of view there is no interleaving, and 
the sector numbers are zero based (despite the 1 given as the 
first’ sector number in the disk definition). Thus there is no 
logical difference between DDSS and SDDS. 


TYPE CP/M DISK DEFINITION SECTORS INTERLEAVE 

SDSS l, 26,,1024,243,64,64,2 1944 6 

DDSS l, 52,,2048,243,96,96,2 3888 4 (ver. 1.1 or higher) 
SDDS l, 52,,2048,243,96,96,2 3888 6 

DDDS 1,104,,2048,486,96,96,2 7776 4 (ver. 1.1 or higher) 


10 


Woe 


The next table specifies the physical characteristics of 
each kind of disk. This is merely a reflection of how the disks 


are formatted with the ZVFORMAT program supplied with 


the 


ZVX4 


controller. The table is mostly selt explanatory, however it 
should be noted that tracks 0 and 1 are always formatted in the 
Single density format. # SECTORS is the number of sectors per 
track, # BYTES refers to the number of bytes per sector, and SKEW 
refers to any physical interleaving of the sectors on a given 


track. 
TYPE # SIDES # TRACKS # SECTORS # BYTES 
SDSS l 77 26 128 
DDSS 1 77 26 256 
SDDS 2 77 26 128 
DDDS 2 77 26 256 


MEMORY LAYOUT. 


SKEW 


NONE 
NONE 
NONE 
NONE 


This section describes the memory layout of the Apple with 
respect to the 8" floppy disk drivers. The user should consult 
complete 


both the Apple manuals and Microsoft's manual for a 
Giscussion of the memory map for the Apple CP/M sys 
addresses are given in hexadecimal. 


tem. 


All 


The floppy disk drivers reside in the unused bank of the 
Apple language card. Without going into too much detail 
describing what is already described in the above mentioned 
manuals, the language card is basically another 16K bytes of 
random access memory that extends the 48K Apple to a 64K Apple 


system. Almost. There is a 4K chunk of memory t 
dedicated I/O page, this address space is directly ab 


-respect to 6502 addresses) the 48K limitation of the Apple, 


so it intrudes into the 16K of address space on the 
card. So although there is 16K of RAM on the langu 


hat is a 
ove (with 
and 
language 
age card, 


there is only 12K of address space. The other 4K of RAM is bank 
switched with another 4K of address space in the language card. 


The other 4K bank of memory is not directly addressable by 
either the 6502 or the 280 processors, therefore it is not used 
by the Apple CP/M system. This 4K of address -space is in the 280 
rangé from B000 to BFFF. It is in this unused bank that the 8" 
floppy disk drivers reside. Of course some other code is needed 


to switch between banks before going to the drivers. 


Also, 


CP/M 


must be able to directly address certain data structures in the 
drivers. Therefore 256 bytes of memory are used for global data 
structures and bank switching code that is not in the unused bank 
of the language card. The following table describes which parts 


of the Apple system are used by the dual density driver 


ll 


z80 addr 6502 addr Description 
B000..B5FF #DO000..D5FF 8" drivers, in unused bank 
B600..B6FF # D600..D6FF 256 byte buffer for double density 
F200..F2FF 0200..02FF Bank switching code & global data 


There should be no conflicts or problems with using these 
addresses unless your Apple CP/M system has some other 
specialized code unknown to the 8" drivers that use the same 
address space. 


ZVX4 CONTROLLER INTERFACE. 


As previously stated, the user should first consult the ZVX4 
User's Manual before attempting to use it with Apple CP/M. The 
purpose of this section is to explain only those features of the 
ZVX4 that pertain to dual density CP/M, namely the switch 
settings. 


Switch 1 controls the sidedness. Switch 1 in the OPEN or 
OFF position selects dual sided operation, while in the CLOSED or 
ON selects single sided operation. When dual sided operation is 
selected, the 8" disk drive system should perform as described 
above in this manual, allowing all four kinds of floppy disks to 
be used interchangably. However, if your 8" disk drives and/or 
floppy disks are limited to single sidedness, then you may wish 
to select the single sided mode via switch l. This will cause 
the disk typing routine to go somewhat faster since it will only 
check the density (single or double) of the floppy disk. On the 
other hand, failure to have the ZVX4 in the dual sided mode when 
typing double sided disks will cause the disk typing routine to 
work incorrectly. 
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